1.. Introduction {#S0001}
================

Over 70% of people worldwide experience a traumatic event in their lifetime (Benjet et al., [2016](#CIT0004)). Post-traumatic stress disorder (PTSD) is a problem most closely associated with exposure to traumatic events. The prevalence of PTSD ranges from 1.3% to 12.2% depending on the study methods and features of the population (Karam et al., [2014](#CIT0018)). The symptoms of PTSD are recalls of traumatic memories, negative alterations in mood and cognition, avoidance, and hyperarousal (American Psychiatric Association, [2013](#CIT0002)). PTSD results in poor quality of life and increased use of health services. For instance, PTSD is associated with chronic physical conditions, such as back and neck pain, arthritis, headaches, asthma, heart disease, and stroke (Atwoli, Stein, Koenen, & McLaughlin, [2015](#CIT0003)). Furthermore, among the many trauma survivors who do not develop PTSD, trauma exposure or subsyndromal PTSD is still associated with functional impairment, suicidality, and physical health problems (Marshall et al., [2001](#CIT0021)).

While the negative consequences of trauma have garnered the greatest amount of attention, researchers have recently begun to assess positive changes in a person in the aftermath of trauma and have proposed the concept of post-traumatic growth (PTG) (Zoellner & Maercker, [2006](#CIT0038)). PTG is defined as a tendency for people to show a better functional level after experiencing traumatic events (Tedeschi & Calhoun, [2004](#CIT0033)). PTG is reflected in a greater appreciation for life, improved relationships with others, a better sense of personal strength, recognition of new possibilities, and spiritual development (Tedeschi & Calhoun, [1996](#CIT0032)). Positive associations between PTSD symptoms and PTG have been reported. One study indicated that trauma survivors with PTSD show more PTG than those without PTSD (Schubert, Schmidt, & Rosner, [2016](#CIT0026)). Researchers have also reported that PTSS positively predicts PTG (Strasshofer, Peterson, Beagley, & Galovski, [2018](#CIT0031)). A meta-analysis of PTSS and PTG, however, found positive associations to be small (Shand, Cowlishaw, Brooker, Burney, & Ricciardelli, [2015](#CIT0029)). Further research revealed a quadratic relationship between PTSD symptom severity and PTG, with the two constructs exhibiting curvilinearity in an inverse U relationship (Shakespeare-Finch & Lurie-Beck, [2014](#CIT0027); Tsai, El-Gabalawy, Sledge, Southwick, & Pietrzak, [2015](#CIT0035)), indicating that there may be an optimal intermediate level of posttraumatic stress that strengthens PTG. Notwithstanding, other studies have reported a negative correlation between PTSD symptoms and PTG (Ai, Cascio, Santangelo, & Evans-Campbell, [2005](#CIT0001)). As such, the relationship between posttraumatic stress symptoms (PTSS) and PTG remains unclear and more research is needed to clarify factors affecting the relationship.

Whereas PTG is defined as a stress-induced increase in psychological benefits beyond the pre-traumatic state of psychological functioning, resilience reflects the maintenance of healthy or adaptive functioning over the passage of time in the aftermath of adversity (Southwick, Bonanno, Masten, Panter-Brick, & Yehuda, [2014](#CIT0030)). While there is no single, coherent, conceptual framework for resilience, it may reflect protective factors (e.g. personality characteristics, social factors, etc.) or a process of adaptation (e.g. positive cognitive appraisals, coping style, etc.) (Dutton & Greene, [2010](#CIT0012)). Experts in the field of resilience propose that all plans for research and intervention should clearly define resilience as a modifiable factor (Lutha & Cicchetti, [2000](#CIT0020)). Indeed, the Connor-Davidson Resilience Scale (CD-RISC), a measure of resilience used worldwide, considers resilience as modifiable and as improving with treatment (Connor & Davidson, [2003](#CIT0011)). Thus, it may be appropriate to consider resilience as a factor worth targeting in psychological intervention for successful adjustment after adversity.

Interestingly, in the National Comorbidity Survey, exposure rates to traumatic events exceeded 50%, whereas the lifetime prevalence for PTSD was estimated at 7.8% (Kessler, Sonnega, Bromet, Hughes, & Nelson, [1995](#CIT0019)). The fact that the vast majority of individuals exposed to violent or life-threatening events do not go on to develop PTSD has not received adequate attention. The evidence that does exist suggests that resilience to violent and life-threatening events is quite common (Bonanno, Wortman, & Nesse, [2004](#CIT0006)) and that more than three-fourths of individuals exposed to trauma are resilient (Shalev, Liberzon, & Marmar, [2017](#CIT0028)). A 6-year follow-up study of the trajectory of posttraumatic stress after traumatic injury in 1084 patients reported that 73% were resilient (Bryant et al., [2015](#CIT0008)). Also, a negative correlation between resilience and PTSD symptoms has been reported (Connor & Davidson, [2003](#CIT0011)). Meanwhile, resilience has been shown to be positively correlated with PTG (Connor & Davidson, [2003](#CIT0011)), and factors, such as personal strength, relating to others, and new possibilities of PTG, have been found to be positively associated with resilience (Nishi, Matsuoka, & Kim, [2010](#CIT0023)). Therefore, in the process of adapting in the aftermath of adversity, resilience may play a mediating role between PTSS and PTG.

Given the inconsistent results on the association between PTSS and PTG, we presumed that there may be factors moderating their relationship. A large body of research has indicated that adverse childhood experiences are associated with multiple physical and mental health problems, with maladjustment, and with unhealthy lifestyles in adulthood (Felitti et al., [1998](#CIT0013); Hughes et al., [2017](#CIT0017)). Moreover, exposure to cumulative trauma in one's childhood has been found to result in a complex of PTSD symptoms in adults (Cloitre et al., [2009](#CIT0010)). In PTSD patients among African American women, childhood maltreatment (e.g. physical and sexual abuse) was shown to increase the risk for suicide attempts (Thompson, Kaslow, Lane, & Kingree, [2000](#CIT0034)). Research has further indicated that childhood trauma negatively influences an individual's internal representation of self, consisting of affective, defensive, and cognitive components and that the internalized representation of self affects resilience and psychological adjustment in adulthood (Browne & Winkelman, [2007](#CIT0007)). As such, an adult's coping and adaptation after trauma may depend on traumatic experiences in their childhood.

Traumatic stress reactions and PTG can co-exist. PTG does not imply the absence of emotional distress and difficulties in living, and PTG is not necessarily reflected in a reduction in psychological pain (Meichenbaum, [2012](#CIT0022)). While previous studies have examined associations between PTSS and resilience, between PTSS and PTG, or between resilience and PTG separately, few studies have examined relationships among PTSS, resilience, and PTG concurrently. Moreover, to our knowledge, there is no study of the effect of childhood trauma on these relationships in adults. Therefore, we aimed to examine the moderated mediating effects of childhood trauma on resilience and its associations with PTSS and PTG in adult victims of traumatic accidents or crimes. We hypothesized that resilience would mediate relationships between PTSS and PTG and that its mediating effects would differ depending on childhood trauma.

2.. Methods {#S0002}
===========

2.1.. Procedures {#S0002-S2001}
----------------

To recruit patients, we advertised our study on the bulletin boards of two recruiting sites: one was a university medical centre, and the other was a Smile Centre. At the former, victims of accidents were targeted in the emergency centre. In the latter, victims of crimes were targeted for recruitment. Smile Centres, founded by the Korean Ministry of Justice, serve as a one-stop support centre offering integrated psychological services for victims of various crimes. There are thirteen Smile Centres throughout the country, one of which participated in the current study.

2.2.. Participants {#S0002-S2002}
------------------

Data were collected from 143 participants in Korea (82 females, 61 males) who were older than 18 years and who were victims of various kinds of accidents or crimes. More specifically, accidents included car accidents, falling accidents, and workplace accidents. Crimes included sexual violence, general violence, domestic violence, and other violent crimes. The Life Events Checklist of the Diagnostic and Statistical Manual of Mental Disorder-Fifth Edition was utilized to document trauma (Weathers et al., [2013](#CIT0036)). Their psychiatric diagnoses were made by psychiatrists and clinical psychologists. Participants did not have any of the following conditions: a primary psychotic diagnosis, a serious medical condition, intellectual disabilities, or neuro-cognitive impairment. The mean age of the participants was 37.69 years (SD = 12.03). Further demographic characteristics are presented in [Table 1](#T0001). This study was approved by the Institutional Review Board of an affiliated National Centre (116271-2018-13).10.1080/20008198.2019.1704563-T0001Table 1.Demographic and psychosocial characteristics of the participants (n = 143).VariablesM ± SD or n (%)Median (range)Age (years)37.7 ± 12.036 (19 \~ 65)Gender   Male61 (42.7)  Female82 (57.3) Education   ≤ Middle school5 (3.5)  High school70 (49.0)  College/University33 (23.1)  Post-graduate29 (20.3)  No response6 (4.2) Marital status   Single61 (42.7)  Married/Cohabiting66 (46.2)  Divorced/Widowed16 (11.2) Type of trauma   Traffic accident60 (42.0)  Falling/Slipping6 (4.2)  Injuries with machine5 (3.5)  Sexual violence24 (16.8)  Violent assault24 (16.8)  Domestic violence7 (4.9)  Robbery/Attempted murder8 (5.6)  Others9 (6.3) Time since exposure to adult trauma (T)   T \< 3 months90 (62.9)  3 months ≤ T \< 1 years28 (19.6)  1 year ≤ T \< 5 years18 (12.6)  T ≥ 5 years7 (4.9) Study variables   PCL-540.8 ± 19.944 (0 \~ 80) CD-RISC53.3 ± 17.552 (5 \~ 98) ACE2.1 ± 2.11 (0 \~ 8) PTGI-SF19.2 ± 12.316 (0 \~ 48)[^2]

2.3.. Measures {#S0002-S2003}
--------------

### 2.3.1.. PTSS {#S0002-S2003-S3001}

To assess PTSD symptoms among the participants, 20 items from the PTSD Checklist for DSM-5 (PCL-5) were used in the current study (Blevins, Weathers, Davis, Witte, & Domino, [2015](#CIT0005)). On a 5-point Likert scale, respondents were asked to rate their experiences of being bothered over the past month by repeated, disturbing, unwanted memories of stressful experiences. In the current study, the internal consistency of the measure was high (Cronbach's α = 0.95).

### 2.3.2.. Resilience {#S0002-S2003-S3002}

Resilience in the participants was measured using the 25-item Connor-Davidson Resilience Scale (CD-RISC) (Connor & Davidson, [2003](#CIT0011)). Total scores for CD-RISC range from 0 to 100, with items rated on a 5-point Likert scale (from 0, 'rarely true', to 4, 'true nearly all of the time'). The CD-RISC has a 5-factor structure: Factor 1 corresponds to the notion of personal competence, high standards, and tenacity. Factor 2 relates to trust in one's instincts, tolerance of negative affect, and the strengthening effects of stress. Factor 3 reflects positive acceptance of change and secure relationships. Factors 4 and 5 relate to control and spiritual influences, respectively. Higher scores correspond with greater resilience. The Cronbach's alpha for this measure in the present study was 0.94.

### 2.3.3.. Childhood trauma {#S0002-S2003-S3003}

The Adverse Childhood Experiences (ACE) questionnaire was adopted to measure experiences of childhood trauma in the participants (Felitti et al., [1998](#CIT0013)). Items in the questionnaire addressed physical, emotional, and sexual abuse, as well as violence and neglect. With responses of yes or no to the 10 items, total scores ranged from 0 to 10, with higher scores suggesting more severe experiences of childhood trauma. The internal consistency of this measure in the current study was high (Cronbach's α = 0.80)

### 2.3.4.. PTG {#S0002-S2003-S3004}

A short form of the Posttraumatic Growth Inventory (PTGI-SF) was adopted in the current study (Cann et al., [2010](#CIT0009)), using 10 items to assess degrees of relating to others, new possibilities, personal strength, spiritual change, and appreciation of life, without losing the validity of the original scale. Sample items included 'I developed new interests,' 'I accept needing others,' and 'I discovered that I am stronger than I thought I was.' The internal consistency was high (Cronbach's α = 0.89).

2.4.. Statistical analysis {#S0002-S2004}
--------------------------

Descriptive statistics were used to summarize the demographic characteristics of participants. There was acceptable multicollinearity, with variance inflation factor values less than 10 among independent, mediate, and moderate variables. To estimate mediating effects, we used PROCESS for SPSS Macro (Hayes, [2012](#CIT0014)). In order to reduce multicollinearity and to facilitate interpretation of the results, we ran mean centralization first for independent, mediator, and moderating variables. Bootstrapping was applied with 5,000 resamples, and bias-corrected 95% confidence intervals (CI) were used to investigate mediation effects and moderated mediation effects.

3.. Results {#S0003}
===========

3.1.. Moderated mediation effects of childhood trauma {#S0003-S2001}
-----------------------------------------------------

To examine our proposed model, we utilized PROCESS Model 14 (see [Figure 1](#F0001)). [Table 2](#T0002) presents the estimated regression coefficients. As can be seen, individuals with relatively less PTSS expressed more resilience (*ß* = −.398, 95% CI = −.530 to −.266, *p* \< .001). Furthermore, holding PTSS, resilience as a mediator significantly affected PTG (*ß *= .286, 95% CI = .163 to .409, *p* \< .001). The interactive effect of resilience and childhood trauma on PTG was significant (*ß *= .042, 95% CI = .0002 to .0831, *p* = .049). The indirect effect of PTSS on PTG through resilience depended on childhood trauma (ω = −.398\[.286 + .042v\], v = childhood trauma) (see [Figure 1](#F0001) and [Table 3](#T0003)).10.1080/20008198.2019.1704563-T0002Table 2.Moderated mediation effect outcomes. Unstandardized Coefficients     *Coeff (ß)*SE*tp*LLCIULCIOutcome: Resilience      (Constant)−.1411.341−.105.916−2.7932.512PTSS (a1)−.398.067−5.945\*\*\*.000−.530−.266Outcome: PTG      (Constant).491.973.504.618−1.4342.416PTSS (c').095.0541.745.0833−.013.202Resilience (b1).286.0624.592\*\*\*.0000.163.409Childhood trauma (b2)−.843.385−2.192\*.0302−1.604−.082Resilience\*Childhood trauma (b3).042.0211.987\*.0490.0002.083[^3] 10.1080/20008198.2019.1704563-T0003Table 3.Significance test of moderated mediation effect by bootstrapping.Childhood traumaIndirect\
effectBoot SEBoot LLCIBoot ULCIModerated mediation effect    Mean-1SD−.0753.0405−.1600−.0008Mean−.1138.0326−.1821−.0564Mean+1SD−.1574.0392−.2409−.0914Index of moderated mediation    Childhood traumaIndexBoot SEBoot LLCIBoot ULCI −.0166.0093−.0378−.0016[^4] 10.1080/20008198.2019.1704563-F0001Figure 1.Moderated-mediation effect model among PTSS, resilience, PTG, and childhood trauma. PTSS = posttraumatic stress symptoms; PTG = posttraumatic growth; \* p \< 0.05; \*\*\* p \< 0.001.

3.2.. Significance of moderated mediation effects upon bootstrapping {#S0003-S2002}
--------------------------------------------------------------------

We used bootstrapping to test the moderated mediation effects of childhood trauma. Estimates are presented with bootstrapped standard errors and 95% bootstrapped CIs (see [Table 3](#T0003)). The indices of indirect effects and of moderated mediating effects were deemed statistically significant if the 95% CI was not zero (Hayes, [2015](#CIT0015)): a bootstrap CI that does not include a zero provides more direct and definitive evidence of moderation of indirect effects of posttraumatic stress by childhood trauma than does a test of moderation of a single path. Herein, the effects of moderated mediation of childhood trauma were statistically significant at all levels. The test revealed that higher levels of childhood trauma were accompanied by greater moderated mediation effects (−1SD = −.0753, mean = −.1138, +1SD = −.1574) (see [Figure 2](#F0002)).10.1080/20008198.2019.1704563-F0002Figure 2.The moderating effect of childhood trauma on resilience and posttraumatic growth. PTGI-SF = Shosrt Form of the Posttraumatic Growth Inventory; CD-RISC = Connor-Davidson Resilience Scale; ACE = Adverse Childhood Experiences Questionnaire.

4.. Discussion {#S0004}
==============

This study aimed to examine the moderated mediating effect of childhood trauma on resilience and its association between PTSS and PTG in adult victims of accidents or crimes. Our findings indicated that the effect of PTSS on PTG is fully mediated by resilience and that the mediating effect of resilience on the relationship between PTSS and PTG is moderated by childhood trauma levels. The greater the childhood traumatic experiences, the greater the mediating effect of resilience was between PTSS and PTG. The effect of resilience on PTG was greatest in the high childhood trauma group, and high levels of resilience were associated with high levels of PTG regardless of childhood trauma. With lower resilience, however, higher levels of childhood trauma were accompanied by lower levels of PTG, compared to lower levels of childhood trauma.

Although there are several studies on PTSS, PTG, resilience, and childhood trauma, rarely have the relationships among these four variables been investigated together as in our research. One study suggested that greater resilience is associated with lower PTSD severity and more PTG in adolescent survivors of a severe natural disaster (Yuan, Xu, Liu, & An, [2018](#CIT0037)). Another study reported that different factors of PTG were correlated with resilience and PTSD symptoms in motor vehicle accident survivors (Nishi et al., [2010](#CIT0023)). However, these studies regarded PTSD and PTG as distinct outcomes and did not investigate the interactions among their relationships. Moreover, few studies have considered childhood trauma distinct from adulthood trauma.

The model of this study holds clinical implications for intervention after trauma. Our study results indicate that the mediating effect of resilience can be taken into account in the pathway from PTSS to PTG. Beyond simple reduction of PTSD symptoms, resilience-based psychotherapeutic interventions of individuals who have experienced PTSS after trauma may help promote PTG. For example, enhancing emotional regulation, cognitive flexibility and reappraisal, positive emotions, meaning making, purpose in life, and the ability to harness social support may help reinforce resilient functioning and promote PTG (Horn & Feder, [2018](#CIT0016)). Nowadays, various evidence-based psychotherapeutic interventions for traumatized patients integrate these components to enhance therapeutic effects (Schnyder & Cloitre, [2015](#CIT0025)). Our results emphasize the importance of enhancing resilience aspects in therapy for patients with psychological trauma.

In this study, individuals with more childhood trauma showed a greater mediating effect for resilience between PTSS and PTG. However, in individuals with very little traumatic experiences in their childhood, the effect of resilience on PTG was small. Therefore, patients with psychological trauma who also experienced high levels of childhood trauma may benefit more from resilience enhancing interventions to help with overcoming adversity and with bolstering PTG than patients with lower levels of childhood trauma. Integrative therapeutic approaches for complex PTSD may prove more effective with addressing the development and enhancement of self-soothing skills, healthy adult self-care functioning, and internal and external resources. However, as this was not a focus of our study, further studies applying our model are needed.

The present results should be interpreted along with consideration of a few study limitations. First, while the results from this conditional process model for analysing a hypothesized moderated mediation pathway imply a relationship between variables and the possibility of causality, the cross-sectional design prevents us from drawing any developmental causal relationships between variables. Second, the subjects of the present study only included accidents or crime victims who visited specialized centres for each trauma, and they had been exposed to quite severe trauma. A comparison between other psychological trauma survivors and other clinical populations would have been valuable to determine if the associations found in our study are specific to individuals with severe psychological trauma or not. More research that includes a longitudinal study design, a larger sample size, and comparison study with other clinical populations is needed to expand our understanding of how resilience and childhood trauma may interact with trauma-related processes and their influence on PTG. In addition, other resilience-related factors, such as sense of coherence in the salutogenesis framework, need to be investigated as potential or alternative contributors to PTG (Schafer, Becker, King, Horsch, & Michael, [2019](#CIT0024)).

In conclusion, our study suggests that resilience fully mediates and may help explain the relationships between PTSS and PTG. We found that childhood trauma moderates the mediation effect of resilience between PTSS and PTG in adult accident or crime victims. Therapists treating individuals with psychological trauma should seek to identify a history of childhood trauma and to evaluate resilience. Tailored therapeutic approaches seeking to develop resilience may improve PTG among individuals with PTSS, especially those who have experienced high levels of childhood trauma.
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###### Supplemental Material

[^1]: These authors contributed equally to this work.

[^2]: M = mean; SD = standard deviation; PCL-5 = PTSD Checklist-5; ACE = Adverse Childhood Experiences Questionnaire; CD-RISC = Connor-Davidson Resilience Scale; PTGI-SF = Short Form of the Posttraumatic Growth Inventory.

[^3]: PTSS = posttraumatic stress symptoms; PTG = posttraumatic growth; LLCI = lower level of the 95% confidence interval; ULCI = upper level of the 95% confidence interval; \*p \< .05; \*\*\*p \< .001.

[^4]: SD = standard deviation, LLCI = lower level of the 95% confidence interval, ULCI = upper level of the 95% confidence interval.
